Individual phospholipids have been quantified in bull semen (Scott & Dawson, 1968), whole spermatozoa and seminal plasma (Pursel & Graham, 1967) . Masaki & Hartree (1962) (1965). Plates were 'pre-run' in chloroform-methanol-water (65:25:4) and activated for 1 hr
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E. D. Clegg and R. H. Foote at 110 to 120°C. Phospholipids were separated into major classes with chloroform-methanol-acetic acid-water (60:25:8:4; Skipski, Peterson & Barclay, 1962) . Appropriate controls were included. Plasmalogens were separated from the corresponding diacyl compounds by a modification of the two-dimensional technique of Horrocks (1968) , using HC1 fumes to cleave the alk-1-enyl group of the plasmalogen.
After treatment with iodine vapour, phospholipid spots were scraped from the plates and eluted from the silica gel as described by de Bohner, Soto & de Cohan (1965) , followed by successive rinses with 2 ml methanol and 2 ml chloroform. Elution solvents were evaporated.
Two phosphorus methods differing in sensitivity were used for lipid analysis. For samples containing 0-25 to 6 µg lipid phosphorus, the method of Chen, Toribara & Warner (1956) was used, except that the digestion was carried out with 0-5 ml of 70% perchloric acid. Parts of two procedures (Marinetti, 1962; Sumner, 1944) (Green & Tzagoloff, 1966 (-serine) and lysophosphatidylcholine were found in trace amounts in all sperm fractions and were quantified for the first time in bull semen.
The seminal plasma and cytoplasmic droplets were similar in composition. This may have been due in part to some cytoplasmic droplets remaining in the seminal plasma fraction. The droplets were relatively high in lysophosphatidyl¬ choline. The percentage of choline phosphatide in seminal plasma was signi¬ ficantly lower (P<0-05) than in the spermatozoa.
Most of the previous studies of sperm phospholipids have presented data calculated as µg of lipid phosphorus multiplied by 25, on the assumption that all phospholipids have a similar content and an average molecular weight of 750. On this basis, the whole sperm total phospholipid content was 1350 µg/ 109 spermatozoa, a value similar to that of 1377^g obtained by Pursel & Graham (1967 (Lardy, Winchester & Phillips, 1945; Masaki & Hartree, 1962; Masaki & Tomizuka, 1966) . The total phospholipid content in the seminal plasma was 960 µg| nl. This value is similar to the total phospholipid level of 890 µg/ml seminal plasma calculated from the gravimetric data of Komarek, Pickett, Lanz & Jensen (1964) and is approximately three times the value obtained by Pursel & Graham (1967) . The difference may be due to a substantial membrane contribution from cytoplasmic droplets (Dott & Dingle, 1968) which were probably present in the seminal plasma in the current study where centrifugation was at 1000 g for 15 min. If this assumption is valid, cytoplasmic droplets account for approxi¬ mately two-thirds of the extracellular lipid phosphorus in bull semen.
In the present report, the distribution of phospholipid between the head, mid-piece and tail fractions was 40, 24 and 36%, respectively. Based on nitrogen content, Mohri et al. (1965) reported that the fractions obtained with a similar procedure contributed 52, 18 and 30%, respectively. These proportions differ from the 30% phospholipid in heads and 70% in mid-pieces and tails of congenitally defective spermatozoa with detached heads (Masaki & Hartree, 1962) .
These studies have resulted in the quantification of various phospholipids in the different fractions of bull sperm cells and seminal plasma. Significant quantitative differences among fractions were found for several phospholipids. Phosphatidylinositol and/or phosphatidylserine and cardiolipin were identified and these, as well as lysophosphatidylcholine, were quantified for the first time in bull semen.
